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Description 

COOLING STRUCTURE FOR PROJECTION 

APPARATUS 

Background of Invention 
[0001] 1. Field of the Invention 

[0002] The present invention relates to a projection apparatus, 
and more particularly to a cooling structure applied to a 
projection apparatus. 

[0003] 2. Description of the Prior Art 

[0004] Please refer to FIGS. lA and IB. An air inlet 111 and air 

outlet 112 of a conventional cooling structure are respec- 
tively installed on the relative side covers of a housing 12 
of a projection apparatus 10, and a first fan 113 is in- 
stalled between the air inlet 111 and the air outlet 112 
and a second fan 114 is installed at the air inletting end of 
the air outlet 112. Cooling wind is directly drawn from the 
air inlet 111 through the first fan 113 into the housing 12 
to cool a power supply 13 and guided to cool a lamp 14. 



Finally, the cooling wind is exhausted out of the housing 
12 through the second fan 114 so as to attain to the cool- 
ing of the system. 
[0005] The air inlet 111, the air outlet 112, the fans 113 and 114 
and the optical engine 15 in the cooling structure men- 
tioned above are all installed in the same space, and no 
partition is installed to block noise and diffusion light so 
that sounds yielded from the rotations of the fans 113 
and 114 and the optical engine are easy to be broad- 
casted out of the housing 12 through the air inlet 111 and 
the air outlet 112 to form the noise which influence the 
audio enjoyment. Besides, the diffusion light yielded from 
the optical engine 15 directly passes through or is indi- 
rectly reflected through the air inlet 111 and the air outlet 

112 to leak out of the system. 
Summary of Invention 

[0006] One object of the present invention is to provide a cooling 
structure for a projection apparatus, forming a double- 
layer air inletting structure by installing a partition in a 
housing to reduce the strength of a sound source effec- 
tively so as to attain to the noise reduction of a system. 

[0007] Another object of the present invention is to provide a 
cooling structure for a projection apparatus, preventing 



the diffusion liglit in the apparatus from being leal<ed by 
installing a partition and an air duct. 
[0008] Still another object of the present invention is to provide a 
cooling structure for a projection apparatus, cooling the 
projection apparatus effectively by disposing an air duct 
properly. 

[0009] Still another object of the present invention is to provide a 
cooling structure for a projection apparatus, utilizing a 
single first air inlet and installing it at the bottom of a 
housing; and installing a filter net at the first air inlet to 
prevent air inletting from the flank sides of the housing so 
as to reduce the accumulation of dust effectively. 

[0010] For attaining to the objects mentioned above, a partition 
installed in a housing of a projection apparatus to form a 
double-layer structure of a first zone and a second zone 
is used for a component of a cooling structure in the pro- 
jection apparatus. Besides, a first air inlet is disposed at 
the lower part of the first zone and a second air inlet is 
disposed between the first and the second zones. An air 
outlet with a duct and a plurality of sound sources and 
heat elements is disposed in the second zone. Outside air 
is drawn in from the first air inlet through a fan, then 
turned to enter the second zone through the second air 



inlet to cool heat elements and finally exhausted out of 
the system from the air outlet through the duct. Moreover, 
the installments of the partition and the duct allow the 
distance of the sound source broadcasting to be length- 
ened and the diffusion light to be blocked so that both the 
noise and the leaking of the diffusion light can be reduced 

effectively. 
Brief Description of Drawings 

[0011] The present invention can be more fully understood by 
reference to the following description and accompanying 
drawings, in which: 

[0012] FIG. lA is a vertical view, showing a cooling structure in a 
projection apparatus of the prior art; 

[0013] FIG. IB is a side view, showing a cooling structure in a 
projection apparatus of the prior art; 

[0014] FIG. 2 is a perspective view, showing a projection appara- 
tus according to the present invention; 

[0015] FIG. 3 is an explosive view, showing a projection appara- 
tus according to the present invention; 

[0016] FIG. 4 is a side cross-sectional view, showing a projection 
apparatus according to the present invention; and 

[0017] FIG. 5 is an upward cross-sectional view, showing a pro- 
jection apparatus according to the present invention. 



Detailed Description 

[0018] Please refer to FIG. 2, 3 and 4. A project apparatus 20 ac- 
cording to the present invention mainly comprises a 
housing 21 and a partition 22, in which the partition 22 is 
disposed transversely in the housing 21 for forming a 
double-layer structure of a first zone 211 and second 
zone 212 therein. Besides, a first air inlet 231 communi- 
cated with outside is disposed at the lower part of the first 
zone 211. In addition, a filter 2331 is installed at the first 
air inlet 231 for filtering dust entered into the housing 21. 
Second air inlets 232A and 232B for communicating the 
first zone 211 and the second zone 212 are disposed on 
the partition 22 and a turning angle exists between the 
first air inlet 231 and the second air inlets 232A and 
232B. A guide plate 234 is installed at the exit of the sec- 
ond air inlet 232A for preventing the output air from be- 
ing blown close to the wall of the housing 21 to allow the 
output air to be guided to turn automatically to be blown 
through the elements needed to cool, such as a low volt- 
age power supply (LVPS). 

[0019] Please refer to FIG. 5. A blower 2321 is installed at the 

exit of the second air inlet 232B for guiding the airflow to 
cool the inside part of a lamp 25. An air outlet 235 is in- 



stalled at the second zone 212 for guiding the airflow out 
of the housing 2 1. In addition, a plurality of heat elements 
and sound sources are installed the second zone 212, 
such as printing circuit boards (PCB) 24 (e.g. ballast, LVPS 
and optical engine driving circuit boards), a light bulb 25 
and optical engine 26, in which power elements (e.g. re- 
sistors, capacitors and diodes) in the PCBs 24 are dis- 
posed face to face and a duct 241 is formed among them. 
The entrance of the duct 241 is located in the vicinity of 
the second air inlet 232A and the light bulb 25 is installed 
at the exit thereof. An air entrance 251 and an air exit 
252 are disposed in the light bulb 25; the air entrance 

251 is connected to the exit of the duct 241 and a fan 
2511 is installed in front thereof for guiding the air flow 
to cool the outside of the light bulb 25. And the air exit 

252 of the light bulb 25 is connected to an air-guiding 
duct 2352 while the other end of the air-guiding duct 
2352 is connected to the air outlet 235. A curved air- 
flowing path in the air-guiding duct 232 can be used to 
decay the sound strength to lower the noise transmitted 
out of the housing 21. Besides, a baffle 2353 is installed 
at the turning point of the air-guiding duct 2352 to allow 
the air flowing smoothly at the turning point of the air- 



guiding duct 2352 so as to increase the amount of the 
airflow. 

[0020] When the fans 2511 and 2321 are driven, outside air is 
drawn in from the first air inlet 231 at the first zone 211 
disposed at the lower layer of the housing 21; part of the 
air is sucked through the fan 2511 to enter the second 
zone 22 disposed at the upper layer of the housing 2 1 
through the second air inlet 232A after passing through 
the turning point. Then, the airflow is guided toward the 
duct 241 formed by the PCBs 24 through the guide plate 
234 to cool the power elements on the PCBs 24. There- 
after, the airflow is entered the outside of the light bulb 
25 to process the cooling. Besides, part of the air is 
sucked by the fan 2321 to enter the inside part of the 
light bulb 25 through the second air inlet 232B to process 
the cooling. Finally, the air passes through the air-guiding 
duct 2322 to be exhausted through the air outlet 235 so 
as to attain to the cooling of the whole projection appara- 
tus. 

[0021] That the double layers of the air inletting structure is form 
by installing the partition 22 in the housing 21 in the pro- 
jection apparatus 20 and the sound sources (e.g. the opti- 
cal engine 26, the fans 2321 and 2511) is installed in the 



second zone 212 according to the present invention can 
allow the first air inlet 231 used to communicate with the 
outside of the housing to be disposed in a different space 
from the sound sources, so that the strength of the sound 
can be decayed, the sound source is blocked by the parti- 
tion 22 and the transmission distance of the noise is in- 
creased. Moreover, when the sound in the second zone 
212 passes through the second air inlets 232A and 232B, 
it is effected by the partition 22 to cause the high fre- 
quency components thereof, which are over a certain fre- 
quency, not to be able to be transmitted continuously 
through diffraction so that the sound energy is decayed 
and the sound strength is lowered. 
[0022] Besides, the turning angle is existed among the first and 
the second air inlets 232A and 232B, the air-guiding duct 
2352 with the curved path is disposed before the air out- 
let 235 and a proper sound absorption material is at- 
tached inside of the air-guiding duct 2352 depending on 
the sound frequencies to cause the distance for transmit- 
ting the sound to the outside to be lengthened so that the 
sound strength is lowered. Therefore, the projection ap- 
paratus according to the present invention can decay the 
sound strength effectively to attain to the benefit of the 



reduction of the system noise. In addition, tlie noise can 
be lowered below 28 dB for a system under a normal op- 
eration according to the present invention. 
[0023] Moreover, the single first air inlet 231 according to the 
present invention is used to draw outside air into the 
housing and disposed at the lower side of the projection 
apparatus with the filter 2331; this can not only prevent 
dust from stacking but also allow the filter to be replaced 
conveniently and keep the housing artistic. Besides, be- 
cause the first air inlet communicated with the outside is 
blocked by the partition 22 so that the diffraction light 
yielded from the optical engine 26 in the second zone 212 
can be prevented from being leaked out of the system. 
Moreover, the air-guiding duct 2352 with the curved path 
installed before the air outlet 235 can also be utilized to 
block the leaking of the diffraction light. Therefore, the 
light-leaking problem can be solved effectively through 
the installments of the partition 22 and the air-guiding 
duct 2352. 

[0024] It is noted that the cooling structure for a projection ap- 
paratus described above is the preferred embodiment of 
the present invention for the purpose of illustration only, 
and are not intended as a definition of the limits and 



scope of the invention disclosed. Any modifications and 
variations that may be apparent to a person sl<illed in the 
art are intended to be included within the scope of the 
present invention. 



